Anti-hyperlipidemic and insulin sensitizing activities of fenofibrate reduces aortic lipid deposition in hyperlipidemic Golden Syrian hamster.
Cholesterol ester transfer protein (CETP) and apolipoprotein (apo) E are important in peroxisome proliferation activated receptor-α (PPAR-α)-mediated regulation of lipoprotein metabolism. Therefore, popularly used apolipoprotein E knockout mice are not suitable to evaluate PPAR-α agonists. In this study, we aimed to: a) evaluate hamster as a model for insulin resistance, hyperlipidemia and atherosclerosis; and b) investigate the effect of a PPAR-α activator, fenofibrate, in this model. A high fat high cholesterol (HFHC) diet increased serum cholesterol and triglycerides, but inclusion of fenofibrate in the diet decreased cholesterol and proatherogenic lipoproteins, VLDL and LDL, in a time-dependent manner. Concomitantly, serum levels of triglycerides also decreased. These reductions were attributed, in part, to the down-regulation of lipogenic genes and upregulation of lipoprotein lipase. The HFHC diet caused body weight gain and mild insulin resistance, both of which were prevented following the treatments with fenofibrate. Insulin resistance was further investigated in high fructose-fed hamsters. Fenofibrate prevented both hyperinsulinemia and hypertriglyceridemia. The insulin sensitizing activity of fenofibrate appeared to occur via reductions in protein tyrosine phophatase-1B. To determine whether lowering of lipids by fenofibrate treatment contributed to the reduced risks of developing atherosclerosis in hyperlipidemic hamsters, we measured lipid deposition in the aorta. Our results showed that fenofibrate treatment reduced aortic lipid deposition by 70%. These findings suggest that hamster may be an adequate animal model to evaluate the efficacy of lipid lowering, insulin sensitizing and antiatherosclerotic agents. We also show that fenofibrate is an effective antiatherosclerotic agent in hyperlipidemic hamster model.